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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention reduces the amount of gels, without 
reducing molecular weight, and relates to the mastication method of the additive for natural rubber 
mastications which can also raise processability further, and the natural rubber which used the additive, 
the natural rubber constituent obtained by the mastication method, and the pneumatic tire using the 
natural rubber constituent. 
[0002] 

[Description of the Prior Art] Generally, although various compounding agents, such as a vulcanizing 
agent and a reinforcing agent, are mixed, the mastication process of the crude rubber (natural rubber) 
which serves as a raw material first is indispensable [ rubber goods, such as a tire, a belt, and a hose, ] in 
order to make easy the molding workability of these mixed work and rubber goods. Generally, the 
meaning of a mastication is giving sufficient plasticity by giving mechanical shearing force to raw 
material rubber. The duty which make easy to do making scorching hard to do easy mixture [ make / 
various compounding agents, such as a vulcanizing agent and a bulking agent, / easy to distribute ] 
milling work (work which scours various kinds of compounding agents uniformly to raw material 
rubber) with this mastication, to make a size stability in rolling, extrusion, etc. which are a back process 
further, to clean the skin, and to carry out, etc. and these work is achieved. 

[0003] Although a molecular weight fall according [ this mastication ] to molecule cutting of crude 
rubber also by mere mechanical mastications, such as a roll machine and a closed mold kneading 
machine, arises and rubber is plasticized, such a mechanical mastication requires very big power, an 
effort, and time. Therefore, generally it is just going to be known well that a peptizing agent (******** 
agent) will be used at the mastication process of crude rubber. 

[0004] In the former, a thiophenol, disulfide, etc. which are replaced by the aromatic ring as a peptizing 
agent are used. However, if this peptizing agent is used, plasticization will progress, and although the 
viscosity of rubber falls, it cuts a chain simultaneously with it, and a technical problem is in the point 
that the destructive property of the vulcanized rubber obtained by vulcanizing the rubber etc. falls. 
[0005] On the other hand, in natural rubber, the gel by the reaction of the functional groups in a tangle of 
a chain and the isoprene chain of natural rubber or such a functional group, and the non-rubber 
component in natural rubber exists, and it has become the cause by which the amount of this gel causes 
viscosity rises (storage hardening etc.) of crude rubber or the maldistribution of a compounding for 
rubber. With the usual mastication, although the amount of this gel decreases, in order to cut a chain 
simultaneously, the same problem as the above arises. Thus, the technology of reducing the amount of 
gels alternatively, without reducing the molecular weight of natural rubber did not exist till now. 
[0006] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned conventional technical 
problem, this invention tends to cancel this, reduces the amount of gels, without reducing the molecular 
weight of natural rubber, and aims at offering the mastication method of the additive for natural rubber 
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mastications which can also raise processability further, and the natural rubber which used the additive, 
the natural rubber constituent obtained by the mastication method, and the pneumatic tire using the 
natural rubber constituent. 
[0007] 

[Means for Solving the Problem] This invention persons reduce the amount of gels, without reducing the 
molecular weight of natural rubber to a specific aromatic-polycarboxylic-acids derivative, as a result of 
inquiring wholeheartedly that the above-mentioned conventional technical problem should be solved. It 
becomes clear that it is effective in the ability to also raise processability furthermore. Furthermore, as a 
result of continuing research, it succeeds in obtaining the mastication method of the target additive for 
natural rubber mastications, and the natural rubber which used the additive, the natural rubber 
constituent obtained by the mastication method, and the pneumatic tire using the natural rubber 
constituent, and came to complete this invention. 
[0008] That is, this invention consists in following (1) - (5). 

(1) The additive for natural rubber mastications characterized by the bird clapper from at least one sort 
chosen from the aromatic-polycarboxylic-acids derivatives expressed with the following general formula 

a). 



[Formula 2J 




C OOH), 



■ p 



Among [formula (I), it is the natural number from which the integer of 1-3 and p are the integers of 1-4, 
and m and n are set to m+n+p=6, respectively, and, in the case of m>=2, you may-less hydrate a part or 
all of a carboxyl group within the molecule. Moreover, X is any one of O, NR3 (R3 is the alkyl group of 
H or carbon numbers 1-24), or (R40) the q (R4 is the alkyl group of carbon numbers 1-4, and q is the 
integer of 1 to 5.). Rl is any one of the alkyl group to carbon numbers 1-24, an ARUKENIRU machine, 
and the aryl groups, R2 is one in H, OH, an alkyl group, an ARUKENIRU machine, or an aryl group, 
and, as for both Rl and R2, a part or all hydrogen may be replaced by the halogen. ] 

(2) The additive for natural rubber mastications of the above-mentioned (1) publication whose aromatic- 
polycarboxylic-acids derivative expressed with the aforementioned general formula (I) is a phthalic acid, 
trimellitic acid, pyromellitic acid, or any one derivative of the anhydride. 

(3) The mastication method of the natural rubber characterized by carrying out 0.05-20 weight section 
addition of the at least one chosen as the above (1) or (2) from the additive for natural rubber 
mastications of a publication to the natural rubber 100 weight section, and performing a mastication. 

(4) The natural rubber constituent characterized by being obtained by the above (3) by the mastication 
method of the natural rubber a publication. 

(5) The pneumatic tire characterized by using the natural rubber constituent of a publication for the 
above (4). 

[0009] 

[Embodiments of the Invention] Below, the operation gestalt of this invention is explained in detail. The 
additive for natural rubber mastications of this invention is characterized by the bird clapper from at 
least one sort chosen from the aromatic-polycarboxylic-acids derivatives expressed with the following 
general formula (I). 



[Formula 3] 




C OOH), 
(C OXR 1 )n ( I ) 



Rp 2 



Among [formula (I), it is the natural number from which the integer of 1-3 and p are the integers of 1-4, 
http ://www4 . ipdl j po.go.j p/cgi-bin/tran_web_cgi ejj e 6/11 /03 



Page 3 of 8 



and m and n are set to m+n+p=6, respectively, and, in the case of m>=2, you may-less hydrate a part or 
all of a carboxyl group within the molecule, moreover, X is any one of O (an oxygen atom and the 
following the same), NR3 (R3 is the alkyl group of H (a hydrogen atom and the following - the same) 
or carbon numbers 1-24), or (R40) the q (R4 is the alkyl group of carbon numbers 1-4, and q is the 
integer of 1 to 5.) Rl is any one of the alkyl group to carbon numbers 1-24, an alkenyl machine, and the 
"aryl groups, is one in H, OH, an alkyl group, an alkenyl machine, or an aryl group, and, as for both 
Rl and R2, a part or all hydrogen may be replaced by the halogen. ] 

[0010] As an aromatic-poly carboxylic-acids derivative expressed with the aforementioned general 
formula (I) which can be used for this invention, the derivative of either a phthalic acid, trimellitic acid, 
pyromellitic acid or its anhydride is desirable, for example, moreover In the aromatic-polycarboxylic- 
acids derivative expressed with the aforCTaentioned^^ral formula (I), it is desirable that Rl is an alkyl 
group to carbon numbers 1-22, anc/TI^ as for especially X, it is desirable that it is 0. 

Furthermore, it is desirable that it iVoSe^OTvativ^o^her a phthalic acid, trimellitic acid, pyromellitic 
acid or its anhydride, and Rl in the aforementioned (general formula I) formula is an alkyl group to 
carbon numbers 1-22, and X is O or (R40) q as an aromatic-polycarboxylic-acids derivative expressed 
with the aforementioned general formula (I), and, as for especially X, it is desirable that it is O. 
Specifically, phthalic-acid monochrome stearyl, a phthalic-acid monochrome desyl, a phthalic-acid 
monochrome octyl amide, a trimellitic acid monochrome desyl, trimellitic acid monochrome stearyl, 
pyromellitic acid monochrome stearyl, pyromellitic acid distearyl, etc. are mentioned. In respect of the 
amount reduction effect of gels which is the target effect also in these, the plasticization effect, and a 
low cost, phthalic-acid monoalkyl ester is desirable still more desirable, and phthalic-acid monochrome 
stearyl is desirable. 

[001 1] The mastication method of the natural rubber of this invention is characterized by carrying out 
0.05-20 weight section addition of the at least one chosen from the aromatic-polycarboxylic-acids 
derivative expressed, the additive for natural rubber mastications, i.e., aforementioned general formula, 
(I) of the aforementioned various kinds, to the natural rubber 100 weight section, and performing a 
mastication, the loadings of the aromatic-polycarboxylic-acids derivative in this invention were 
specified as 0.05 - 20 weight section to the natural rubber 100 weight section because the effect which 
cannot acquire the effect of the request which the loadings make the purpose of this invention under in 
the 0.05 weight section, but will have a bad influence on the destructive property of vulcanized rubber 
etc. if 20 weight sections are exceeded on the other hand, and is not preferably was brought about 
[0012] 1 - 5 weight section and the thing which it is 1 - 3 weight section are desirable still more 
preferably preferably from the field which demonstrates the effect which balanced the field of cost 
handling, and increase in quantity in this range although it is above-mentioned within the limits and the 
loadings of an aromatic-polycarboxylic-acids derivative are changed by the kind of natural rubber to be 
used, for example, ribbed smoked sheet (ribbed smoked sheet) and TSR (Technical Standard Rubber), 
grade (grade), etc. Moreover, in the mastication method of this invention, a thiophenol, disulfide, etc. 
which are independent, may use an above-mentioned aromatic-polycarboxylic-acids derivative by two 
or more sorts, and are usually used as a peptizing agent (******** agent) may be transposed to the 
additive of this invention, and may be used together. It is necessary to make the loadings of a peptizing 
agent into 10 or less % of the weight of the loadings of the additive of this invention, the destructive 
physical properties of the vulcanized rubber from which the bad influence of chain cutting became large, 
and was obtained by vulcanizing when this was blended exceeding 10 % of the weight etc. - falling - 
stripes - since it becomes things, it is not desirable 

[0013] Furthermore, as for the mastication machine to be used, mastication time, rubber temperature, 
etc., the optimal machine, the range, etc. will be chosen by the rubber use etc. in the mastication method 
of this invention. When a mill, a closed mold kneading machine, the Gordon plasticator, etc. are 
mentioned, for example, a mill is used as a mastication machine to be used, for example, the range with 
optimal roll interval, roll speed ratio, roll rotational frequency, etc. is chosen. Although it changes with 
rubber uses etc., as for mastication start temperature, it is desirable to consider as 70-80 degrees C, and 
to make preferably 60-85 degrees C of mastication time into 80- 100 seconds for 60 to 120 seconds. 
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Thus, the amount of gels can be reduced without reducing the molecular weight of natural rubber, and 
processability can also be made to improve further by the mastication method of the natural rubber of 
this invention constituted (for the example later mentioned about these points to explain further). 
[0014] The amount of gels was being reduced alternatively, without the natural rubber constituent 
obtained by the mastication method of the above-mentioned natural rubber reducing the molecular 
weight of natural rubber, since the gel by the reaction of the functional groups in a tangle of the chain in 
natural rubber and the isoprene chain of natural rubber or such a functional group, and the non-rubber 
component in natural rubber is removed. By using this natural rubber constituent (plastic working), 
therefore, a vulcanizing agent, Work at a mixture [ make / various compounding agents, such as a 
bulking agent, / easy to distribute ] milling process, Namely, nonprofessional milling which blends and 
scours fillers, such as carbon black, oil, an antioxidant, etc. to raw material rubber, In rolling, extrusion, 
etc. which the work which scours uniformly after that various kinds of compounding agents in pro 
milling which blends and scours sulfur, a vulcanization accelerator, etc. is done very easy, and are a 
back process further Making scorching hard to make a size stability further, to clean the skin and to 
carry out etc. and these work can be done very easily and efficiently, and the destructive property of the 
vulcanized rubber obtained by vulcanizing further does not fall, either. Moreover, the obtained natural 
rubber constituent can be used suitable for rubber goods, such as a conveyor belt, a belt, and a hose, in 
addition to a pneumatic tire. 

[0015] The pneumatic tire of this invention is characterized by using the natural rubber constituent 
obtained by the above-mentioned mastication method. Generally, a pneumatic tire is equipped with the 
tread section, the side section of the couple which stands in a row on both sides of this tread section, and 
the bead section of the couple formed in the inner circumference of this side section, respectively, 
surround the carcass ply which comes to arrange a carcass ply code to the tire radial, and this carcass 
ply, and serves as structure reinforced with the belt layer laid underground inside the tread section. The 
natural rubber constituent obtained by the above-mentioned mastication method is used for the 
pneumatic tire of this invention, and it is blended with the synthetic rubber of optimum dose if needed 
according to the tire member of the above-mentioned tire structure applied, namely, if tire members 
are tread rubber, belt coating rubber, carcass ply rubber, bead-filler rubber, a rubber chafer, and sidewall 
rubber — these tire rubber - a member - the synthetic rubber of optimum dose will be blended with the 
natural rubber constituent obtained by the above-mentioned mastication method according to the use if 
needed As synthetic rubber to blend, although styrene butadiene rubber (SBR), butadiene rubber (BR), 
polyisoprene rubber (IR), isobutylene isoprene rubber (IIR), halogenation isobutylene isoprene rubber 
(X-IIR), ethylene propylene rubbers (EPDM), and such mixture are mentioned, it is not limited to this, 
for example. 

[0016] Manufacture of the pneumatic tire of this invention blends and carries out nonprofessional 
milling of fillers, such as carbon black, oil, the antioxidant, etc. to the natural rubber constituent first 
obtained by the above-mentioned mastication method according to various kinds of above-mentioned 
tire members applied, and the rubber component which consists of synthetic rubber blended if needed, 
after that, blends sulfur, a vulcanization accelerator, etc. and performs pro milling. Subsequently, the 
obtained rubber constituent is applied to each tire member. After these members are fabricated by drum 
lifting by the green tire, it will vulcanize with a vulcanizer and the target pneumatic tire will be obtained. 
In addition, as for the kneading machine to be used, a vulcanizer, kneading time (a nonprofessional 
mixing time, pro mixing time), kneading temperature (nonprofessional milling temperature, pro milling 
temperature), a curing time, a curing temperature, etc., the optimal machine, the range, etc. are chosen 
by the pneumatic tire use etc. in manufacture of the pneumatic tire of this invention. 
[0017] Thus, in the pneumatic tire of this invention constituted, since the fall of the molecular weight is 
suppressed rather than the conventional natural rubber constituent, the natural rubber constituent used by 
various kinds of above-mentioned tire members becomes the thing excellent in febrility and abrasion 
resistance (the example later mentioned about these points explains further). 
[0018] 

[Example] Hereafter, this invention is not limited by this although this invention is explained based on 
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an example. 

[0019] [Manufacture of the examples 1-5 of comparison and examples 1-8, and mastication rubber 
(natural rubber constituent)] The mastication of the mastication conditions was carried out as for 90 
seconds at the start temperature of 80 degrees C at the Banbury mixer by the content of combination 
(weight section) shown in following Table 1 and 2. The amount of gels of the obtained mastication 
rubber, molecular weight, and Mooney viscosity (processability) were measured by the following 
method(%). These results are shown in following Table 1 and 2. In addition, natural rubber used ribbed 
smoked sheet No. 3. 

[0020] (Measurement of the amount of gels of mastication rubber) The amount of gels of mastication 
rubber was immersed in toluene 60cc, and left rubber 0.2g under the room temperature for 24 hours. 
Then, the gel weight was measured, after the centrifugal separator's having separated a part for gel and 
volatilizing a solvent with a vacuum drier. 

[0021] (Measurement of the molecular weight of mastication rubber) After the molecular weight of 
mastication rubber having dissolved rubber 0.03g in THF(tetrahydrofuran)30cc and leaving it at a room 
temperature for 24 hours, it was measured by GPC made from TOSOH (GEL PERMEATION 
CHROMATOGRAPHY 

[0022] (Measurement of the Mooney viscosity (ML 1+4, processability) of mastication rubber) The 
processability (viscosity) of mastication rubber is a product made from SHIMADZU. MOONEY 
VISCOMETER Using SMV201, it measured at 100 degrees C and considered as the value of 5 minutes 
after. 
[0023] 
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[0024] 

[Table 2] 
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[0025] (Consideration of Table 1 and 2) the mastication rubber (natural rubber constituent) of the 
examples 1-8 which will serve as this invention range if it sees in introduction — this invention - the 
amount of gels was reduced compared with the examples 1-5 of comparison which become out of range, 
without reducing molecular weight, and it became clear that processability is also further improvable 
When it sees individually, the example 1 of comparison is the case of a natural rubber constituent 
without a mastication, and in this case, there are many amounts of gels, the example 2 of comparison is 
the case of the natural rubber constituent which carried out the usual mastication, there are many 
amounts of gels also in this case, and it turns out that molecular weight also falls. Moreover, molecular 
weight is also known by falling remarkably, although the examples 3 and 4 of comparison are the cases 
of the natural rubber constituent which added the usual provoking solution agent and carried out the 
mastication and the amount of gels decreases in these cases. The example 5 of comparison is a case 
(0.02 weight sections) with few loadings of the aromatic-polycarboxylic-acids derivative which is the 
additive of this invention, and is understood that there are many amounts of gels. On the other hand, 
examples 1-8 were the cases of the natural rubber constituent which carried out the mastication using the 
additive of this invention, without falling molecular weight in this case, they decreased the amount of 
gels remarkably and that processability is also further improvable made them clear. In addition, although 
it is a case (2 weight section ->8 weight section) with many loadings of an aromatic-polycarboxylic- 
acids derivative compared with an example 2 and, as for an example 1, it turns out that the target effect 
is demonstrated, it turns out that the effect corresponding to increase in quantity is not acquired. 
[0026] [Production of the examples 6-10 of comparison and examples 9-16, and a pneumatic tire] It 
kneaded under the following conditions by the Banbury mixer from the content of combination (weight 
section) shown in following Table 3 and 4 using the natural rubber constituent obtained in above- 
mentioned Table 1 and 2, and the rubber constituent was obtained. Subsequently, this rubber constituent 
was used as tire tread rubber, and each pneumatic tire (size 1 1R22.5) was produced according to the 
following vulcanization conditions. 

Milling conditions: Nonprofessional milling The start temperature of 80 degrees C, rotational frequency 
50RPM, pro milling during time 4 minutes The start temperature of 80 degrees C, rotational-frequency 
50RPM, time 1 minute vulcanization conditions: 150 degrees C of the exoergic endurance of the 
pneumatic tires of the examples 6-10 of comparison acquired for 25 minutes and examples 9-16 and 
abrasion resistance were measured by the following method. These results are shown in following Table 
3 and 4. 

[0027] (Measurement of exoergic endurance) It was filled up with the highest pneumatic pressure 
specified into the examination tire at JATMA, 150% of load of maximum load capacity was applied, the 
drum testing machine performed the driving test by speed 65 km/h, and the maximum temperature 
inside a tread was measured. The inverse number of temperature was taken, the example 8 of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/11/03 



Page 7 of 8 



comparison was set to 1 00 (control), and it expressed as the index. Febrility is so good that a numeric 
value is large. 

[0028] (Wear-resistant measurement) The mileage per 1mm of wear was computed for the ordinary road 
from **** of the tread section after 50000km run by the real vehicle. By setting the example 8 of 
comparison to 100 (control), it excels in abrasion resistance, so that a numeric value is large. 
[0029] 
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[0030] 
Table 41 
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[0031] (Consideration of Table 3 and 4) the examples 9-16 used as this invention range - this invention 
compared with the examples 6-10 of comparison which become out of range, it became clear to excel 
in the exoergic endurance of a tire and abrasion resistance That is, it is the case where examples 9-16 use 
the natural rubber constituent which the amount of gels can be decreased remarkably and can also 
improve processability further for the tire tread rubber of a pneumatic tire, without falling the molecular 
weight of examples 1-8, and it turns out that it excels in the exoergic endurance of a tire, and abrasion 
resistance in these cases. On the other hand, the examples 6-10 of comparison are the cases where 
natural rubber constituents, such as the thing to which the molecular weight of the examples 1-5 of 
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comparison fell, and/or what has many amounts of gels, are used for the tire tread rubber of a pneumatic 
tire, and it turns out that both both [ exoergic endurance and / wear-resistant ] are unsatisfying in these 
cases. 
[0032] 

[Effect of the Invention] According to invention of claims 1-2, the amount of gels is reduced without 
reducing the molecular weight of natural rubber, and the additive for natural rubber which can also 
improve processability further is offered. According to invention of a claim 3, the amount of gels is 
reduced without reducing the molecular weight of natural rubber, and the mastication method of natural 
rubber that processability is also further improvable is offered. According to invention of a claim 4, the 
natural rubber constituent with which the destructive physical properties of the vulcanized rubber 
obtained by vulcanizing further do not fall, either is offered, without causing the maldistribution of a 
compounding for rubber. According to invention of a claim 5, the pneumatic tire excellent in febrility 
and abrasion resistance is offered. 



[Translation done.] 
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(54) ADDITIVE FOR MASTICATION OF NATURAL 

RUBBER, MASTICATION METHOD OF NATURAL 
RUBBER, NATURAL RUBBER COMPOSITION 
OBTAINED BY SAID MASTICATION AND TIRE 
USING SAID COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To decrease a gel content 
and improve processabiiity without reduction of 
molecular weight of a natural rubber by adding a 
specific additive for mastication of a natural rubber to 
the natural rubber and masticating thereof. 

SOLUTION: 100 pts.wt. of a natural rubber Is masticated 
using 0.05-20 pts.wt. of at least one additive for 
mastication of a natural rubber selected from aromatic 
polycarboxyiic acid derivatives represented by the 
formula (wherein m and n are each 1-3; p is 1-4 and 
m+n+p is 6; in case of m s 2, a part or all of the 
carboxyl groups may be dehydrated in a molecule; X is O, 
NR 3 or (R 4 0)q; R 3 is H or an 1-4C alkyl; R 4 is an 1-4C 
alkyl; q is 1-5; R 1 Is an 1-24C alkyl, alkenyi or aryl; and 
R 2 is H, OH, alkyl, alkenyi or aryl and a part or all 
of H of R 1 and R 2 may be substituted by a halogen) at 
60-85°C, preferably 70-80°C for 60-1 20 seconds. 



preferably 80-100 seconds. 
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